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ABSTRACT 
21st-century learning emphasizes several important abilities, one of which is the ability of 
Higher Order Thinking Skills (HOTS). This ability can be possessed by students by 
familiarizing students with HOTS-based questions. The purpose of this study was to 
develop HOTS-based questions on environmental learning based on green consumerism 
and measure HOTS of students. The research method used is research and development 
using Borg and Gall Model. The study was conducted in November 2018 at State Junior 
High School 1 South Tambun. The validation results showed that the assessment on green 
consumerism-based environmental learning developed has a very valid category 
according to the experts, and is valid and reliable after measurement. This is because the 
questions developed are relevant to the current environmental conditions. The results of 
HOTS male students 44.98 and female students 46.61. The average score of Male and 
Female 45.79 are still relatively low and need to be improved. The conclusion is that the 
questions developed have a valid, reliable and appropriate category of use in the process 
of learning science in junior high school. 
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INTRODUCTION 
Environmental learning in the 21st 
century carried out in the classroom began to 
focus on improving Higher Order Thinking 
Skills (HOTS). Good learning certainly does not 
only lead students to memorize various terms 
and definitions of various environmental 
concepts. More than that, environmental 
learning must be able to stimulate students 
'analytical power and foster students' critical 
power. This ability is very important in the 
development of students in dealing with various 
problems and it is hoped that students can 
provide solutions to these problems(Sharif & 
Cho, 2015; Talmi, Hazzan, & Katz, 2018; Wall, 
2015; Weninger, 2018).  
The problem that arises is certainly the 
problems related to the environment such as air 
pollution, the amount of plastic waste, forest 
destruction and so on. All these environmental 
problems really require HOTS students to solve 
them. The role of HOTS is very much needed in 
solving these problems because it requires sharp 
analytical power. Students are one of the parties 
who can contribute to solving these problems by 
having good analytical skills (Çankaya & Dag, 
2017; Owusu-Agyeman, Larbi-Siaw, Brenya, & 
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Anyidoho, 2017; Xia, 2017). 
In general, environmental problems 
such as air pollution, energy use, purchasing 
green products can be summarized into one 
concept called green consumerism. Briefly, 
Green Consumerism (GC) can be interpreted as 
an understanding of a consumer to buy and 
consume various products for his life needs 
based on the environmentally friendly level of 
the product. Someone who has a high GC will 
usually prefer environmentally friendly products 
even though he has to pay more (Gu, Chhajed, 
Petruzzi, & Yalabik, 2015; Han & Yoon, 2015; 
Lekakos, Vlachos, & Koritos, 2014; Matthes & 
Wonneberger, 2014).  
The link between HOTS and GC is 
where a student who has a high HOTS can do 
analysis and evaluation of the use of various 
green products in their daily lives. In addition, 
high HOTS students are expected to make 
students more critical in buying and consuming 
various products on the market. This certainly 
becomes a separate focus in learning. In addition 
to analyzing and criticizing, students with high 
HOTS can also design a project/product that is 
environmentally friendly in accordance with GC 
principles (Gu et al., 2015; Vidergor & Krupnik-
Gottlieb, 2015; Vijayaratnam, 2012). 
The constraints faced by teachers in 
environmental learning are one of the few 
problems that have HOTS characteristics. This 
causes environmental learning to be increasingly 
difficult to measure from the HOTS aspect. 
Meanwhile, the demands of the 21st century 
require students to have high HOTS. Based on 
these problems there is a gap analysis where the 
teacher's need for HOTS assessment is not 
available, while the assessment is very 
necessary. This has made development research 
to develop HOTS assessments necessary, 
especially those containing GC concepts. The 
purpose of this study was to develop HOTS-
based questions on environmental learning 
based on green consumerism and measure 
HOTS of students. 
 
METHOD 
This study used research and 
development methods with the development 
model of Borg and Gall. The research was 
conducted in November 2018 at Tambun 
Selatan 1 Junior High School, Bekasi, Indonesia. 
This school was chosen because it applied 
environment-based learning to its curriculum. 
The development carried out consisted of 
several adjusted stages, namely (1)conducting a 
needs analysis (2) conducting an assessment 
design (3) carrying out an assessment 
development (4) conducting expert validation 
(5) conducting a limited trial in the class (Gall, 
Gall, & Borg, 2003). 
Needs analysis: carried out by 
conducting observations and conducting 
interviews, the result is that learning devices 
need to be developed in this case a better 
assessment is related to HOTS.  
Design assessment: carried out for a 
week. The questions that are designed include 
HOTS capabilities, namely C4 (analyzing), C5 
(evaluating), and C6 (Creating) which are 
aspects of the HOTS that have been updated 
(Anderson et al., 2001).  
Develop Assessment: based on the basic 
competencies that have been established, 
namely KD 3.8 Analyze the occurrence of 
environmental pollution and its impact on the 
ecosystem.  
Expert validation: Experts involved 
consist of lectures, a student at a master 
education degree and teacher. The validation 
criteria used are according to Ratumanan & 
Laurens (2006) which can be seen in table 1. 
Limited trial: to students. The sample 
was selected by simple random sampling, 
obtained by 55 male students and 55 female 
students in Junior High School 1 South Tambun. 
The trial was conducted in November 2018. 
Analysis of the data used was to conduct 
Validity analysis using Pearson Product Moment 
(Pearson Correlation) to determine validity, then 
performed a reliability test with split half 
(spearman brown) technique. Determination of 
the instrument is reliable or not based on 
Ratumanan & Laurens (2006) seen in table 2. 
Additional analysis was carried out by 
comparing HOTS scores of male and female 
students through the t-test. 
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Table 1. Categories of assessment Validity by expert 
Interval Category Criteria 
3,25 < x ≤ 4,00 Very Valid 
2, 50 ≤ x ≤ 3,25 Valid 
1,75 < x  2,50 Less Valid 
1,00 < x  1,75 Not Valid 
 
Table 2. Instrument Reliability Categories 
Value of  Reliability Category 
0,80 ≤ r11 High reliability 
0,4 ≤ r11< 0,80 Medium reliability 
r11< 0,4 Low reliability 
 
RESULT AND DISCUSSION 
Result 
 The number of assessments developed 
was in the form of 12 items with cognitive levels 
C4, C5, and C6. Each question developed raises 
issues related to green consumerism. The results 
of the question development can be seen in 
tables 3 and 4. The results of the expert 
assessment validation and validation using 
Pearson, and reliability calculations show that 
all the questions developed are valid and reliable 
for use in learning. A more detailed explanation 
of Validity and reliability can be seen in the 
table below. 
 After the grid was created, HOTS-based 
Green Consumerism assessment was developed. 
The number of assessments developed is 12 
questions. All assessments developed have 
HOTS categories which can be seen in table 4. 
Assessment that has been developed then 
validates the expert. The experts included 7 
experts. the results showed that the HOTS 
assessment developed was valid and appropriate 
to use. More details can be seen in table 5 
 
Table 3. The assessment grid developed 
 
Aspect  Item 
C4 (Analyzing) analyze the impact of using too much plastic for the environment and 
health 
1,2 
analyze products that are environmentally friendly and that are not 
environmentally friendly 
3,4 
C5 (Evaluating) evaluate a product in terms of green consumerism 5,6 
provide a critique of a person's behavior in terms of green consumerism 7,8 
C6 (Creating) make hypotheses about an event related to environmental pollution 9,10 
design an environmentally friendly product/project based on the green 
consumerism concept that has been delivered 
11,12 
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Table 4. Assessment Items that have been developed 
 
No Item 
1 Stores on the market usually use plastic bags as a tool to carry buyers' groceries. Meanwhile, 
more plastic waste has caused the river flow to be blocked. However, the use of plastic is still 
considered necessary, and cannot be replaced. Write an analysis of the impact of using plastic 
continuously on the environment! 
2 The type of plastic that is widely used in addition to plastic bags is Styrofoam. This object is 
usually used as a snack container in the school canteen. What impact can it have on the use of 
the Styrofoam for health and the environment? Write an analysis of this problem! 
3 If there are 2 pieces of shampoo products, both claim that the product is the best. But only one 
product is environmentally friendly. As students who understand green consumerism, Write an 
analysis of the differences between the two products based on green consumerism! 
4 The use of mosquito repellent spray, mosquito coils, and topical insect repellent (lotion) have 
their respective advantages. All three certainly have a different impact on the environment, 
write your analysis! 
5 A product has an FSC logo on the packaging, while the other product does not contain the logo 
on the packaging. Evaluate the quality of the product containing the FSC logo? 
6 An electric bicycle can run for 2 hours with time to fully charge the battery for 3 hours. 
Whereas motorbikes that use BBM only need 10 minutes to fill the fuel. Evaluate and give 
argumentation, which vehicle is the most suitable for going to a shop that is only 2 km away 
from home? Why? 
7 Budi is a student in a junior high school. One time he was asked by his teacher because he did 
not bring a private bottle drink to school, even though it was recommended to bring it. Budi 
reasoned that he was lazy to take it to school because he only had to buy bottled mineral water 
in the school canteen. What can you criticize from Budi's behavior? Explain! 
8 Adi is a neighborhood leader in his neighborhood. One day he ordered his citizens to clean the 
waterways in his neighborhood. The residents angrily refused because they felt they had paid 
the services of a janitor, so there was no need for the community to clean the environment. 
What can you criticize regarding the policies of neighborhood leader and the response of the 
citizens! as a good citizen, what should be done? 
9 A group of fish was found dead suddenly in a river. Even though the day before, the fish lived 
well and healthy on the river. The head of the village who came immediately took a sample of 
the river water and took it to the laboratory for examination. After that, the lab results show that 
the fish died due to lack of oxygen, but the condition of the fish was found to be durable not 
like a carcass in general. The day before, someone caught a CCTV camera that drew a large 
pipe from the tempe and tofu factory into the river. Based on this problem make a hypothesis, 
about what substance is removed? And why? 
10 Plants in the garden initially live fertile. One time the owner of the garden threw acid into the 
soil with a very large amount. What would happen to the plants in the garden? What hypothesis 
can you make? 
11 Please make a design of an environmentally friendly bag product that can contain many items 
such as food, vegetables, books etc. Write down from (1) basic materials (2) manufacturing 
techniques (3) sketch drawings to be made (4) estimated the cost of manufacture (5) advantages 
and disadvantages! 
12 Empty land is not used by the owner. One day the owner gave an offer to anyone who would 
cooperate using the land. of course, the provisions for profit sharing will be obtained later. As 
someone who cares about the environment, what project will you design to cultivate the vacant 
land? So that the land has a positive impact on the environment and produces coffers of money. 
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Table 5. The result of expert Validation 
 
No Expert Score Average score Category 
1 User 1 3.60   
2 User 2 3.75   
3 User 3 3.60   
4 User 4 3.75 3.60 Very valid 
5 User 5 3.83   
6 User 6 3.08   
7 User 7 3.60   
     
After the expert validation assessment 
was carried out, the next step was to conduct a 
trial in the class. The results show that the 
assessment developed for the whole item is 
valid. In addition, the assessment developed has 
a moderate reliability category. More details can 
be seen in tables 6 and 7. 
After testing the validity, HOTS scores 
of students are taken based on gender. Data 
analysis using a t-test shows that t count < t 
Table and can be interpreted that accept Ho. 
This indicates there is no difference in the 
average HOTS score of male and female 
students. Further explanation can be seen in the 
graph and table 8 below. 
Graph 1 shows that the average HOTS 
score of male students is lower than that of 
female students. Although the score obtained is 
not very different and significant. This is based 
on the results of the t-test carried out previously. 
 
 
Table 6. The result of Validity using Pearson Correlation 
 
Item Pearson Correlation (rxy) r table (0.01 level) Category 
1 0.730 0.409 Valid 
2 0.700 0.409 Valid 
3 0.690 0.409 Valid 
4 0.620 0.409 Valid 
5 0.485 0.409 Valid 
6 0.424 0.409 Valid 
7 0.521 0.409 Valid 
8 0.590 0.409 Valid 
9 0.524 0.409 Valid 
10 0.640 0.409 Valid 
11 0.610 0.409 Valid 
12 0.425 0.409 Valid 
 
Table 7. The result of the Reliability Test  
 
Type of Test                                                                       Value (r11) 
Correlation Between Forms                .301 
Spearman-Brown Coefficient  .463 
Guttmann Split-Half Coefficient               .449 
Category Medium reliability 
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Table 8. t-test results for HOTS students' scores between male and female 
 
F Sig. t df Sig.  Mean Difference 
.576 .450 -.628 108 .531 -1.63636 
 
Graph 1. Mean Score of HOTS of Male and Female  Students 
 
44
44.5
45
45.5
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Discussion 
The assessment developed has various 
advantages according to the experts, namely the 
words used in accordance with the context of the 
current problems. Then the HOTS question 
developed also fits the indicators that have been 
made. This can be seen from the appearance of 
the operational verbs of each item. This is 
important because HOTS must be measured 
according to its level C4, C5, and C6 (Garcia, 
2015; Saido, Siraj, Nordin, & Amedy, 2015; 
Sharif & Cho, 2015).  
Furthermore, based on the results of the 
t-test, it was concluded that the HOTS scores of 
students obtained by male and female students 
had no difference. The average HOTS score of 
all students both male and female is also still 
relatively low, which is at number 45.79 (rating 
scale 0-100). This indicates that HOTS students 
in environmental learning still need to be 
improved. The low student HOTS can be caused 
by various things ranging from the learning 
media used, the assessment used, the learning 
model, and the learning strategies/methods used 
(Duran & Dökme, 2016; Khuana, Khuana, & 
Santiboon, 2017; Molenaar, Sleegers, & van 
Boxtel, 2014; Mutrofin, Degeng, Ardhana, & 
Setyosari, 2017; Suryanda, Azrai, & Wari, 
2016). 
The media used in environmental 
learning should have characteristics that can 
stimulate the analysis and critical abilities of 
students. With regard to green consumerism, 
there are many aspects that can be criticized by 
students, for example, related to the use of 
plastic bottles for drinking bottles that must be 
reduced. This can be given to students then 
students love to assess and evaluate and criticize 
the use of plastic for environmental 
sustainability around them in accordance with 
aspects of green consumerism about the use of 
plastic products. Media that can be used by 
teachers in order to stimulate the growth of 
analytical power and critical students in the 
environment, namely learning media based on 
Android, websites, videos, e-books and many 
others (Fauzi & Fariantika, 2018; Fitriani, 
Adisyahputra, & Komala, 2018; Ichsan, Dewi, 
Hermawati, & Iriani, 2018; Jiang et al., 2017; 
Kleebbua & Siriparp, 2016; Reyna, Hanham, & 
Meier, 2018). The use of digital-based learning 
media is highly recommended for use in 
environmental learning because it will help in 
delivering learning material (Hidayati & 
Wuryandari, 2012; Jiang et al., 2017; 
Moghavvemi, Sulaiman, Jaafar, & Kasem, 2018; 
Suhendar & Wahyuni, 2018; Yusop & Sumari, 
2013). Learning media that are not available in 
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schools can also be developed by teachers and 
researchers in the field of education. This is to 
be able to answer the challenges of the 21st 
century based on the digital world.  
The development of media in 
environmental learning for the topic of 
discussion on green consumerism is also 
deemed necessary because many students have 
low pro-environmental behavior (Amarasinghe 
& Fernando, 2014; Dono, Webb, & Richardson, 
2010; Ertz, Karakas, & Sarigöllü, 2016; Ichsan, 
Sigit, & Miarsyah, 2018). Then the second 
aspect that can be addressed to improve HOTS 
is to familiarize students with HOTS-based tests. 
Teachers must often carry out HOTS-based 
assessments. This is because in order to 
familiarize students in recognizing the 
characteristics of HOTS category questions. The 
assessment developed can also be an alternative. 
This validated assessment can be 
included in each teacher's lesson planning to be 
implemented in classroom learning. Learning by 
using developmental assessment has several 
advantages such as in accordance with the actual 
situation, the language used can be adjusted to 
the characteristics of students, and most 
importantly can measure something you want to 
measure in more detail in this case related to the 
concept of green consumerism in environmental 
learning. The most important thing in the 
assessment is that the assessment must be 
authentic so that the learning outcomes can be 
truly measurable (Aziz & Yusoff, 2016; Barber, 
King, & Buchanan, 2015; Ichsan, Sigit, 
Miarsyah, Azrai, & Heryanti, 2019; Kinay & 
Bagceci, 2016; van der Veen & van Oers, 2017).  
Finally, to improve HOTS can also be 
used models, strategies, and methods that 
stimulate student creativity. One model that can 
be used is Project-based learning, this model is 
very suitable because students will be asked to 
make a project and this is related to the realm of 
C6 (creating). Students will be trained to be 
creative and make things like products (Elif, 
2016; Ichsan & Mulyani, 2018; Ritter & 
Mostert, 2017; Yang, Lee, Hong, & Lin, 2016).  
In terms of learning environments, 
projects or products that can be done by 
students, for example, use used goods to be 
made a craft. This is in accordance with the 
aspect of green consumerism in the aspect of 
recycling and waste reduction. In addition to 
project-based learning, this learning can also be 
applied to problem-based learning that 
emphasizes the problems students must analyze. 
This will increase the realm of C4 and C5 in 
students. Of course, this is very good and 
positive for students (Barber et al., 2015; Ichsan, 
Iriani, & Hermawati, 2018; Istiana & Awaludin, 
2018; Jewpanich & Piriyasurawong, 2015; 
Winarno, Muthu, & Ling, 2017). 
Overall the way that can be done to 
improve HOTS is to make learning more 
innovative. Interesting learning will make 
students become more active in environmental 
learning. This will have a good impact on 
learning the environment itself, considering that 
if students are active it will be easier to direct 
them to the desired direction, namely increasing 
HOTS (Hamouda & Tarlochan, 2015; Ito & 
Kawazoe, 2015; Sesen & Tarhan, 2010; Tesfaye 
& Berhanu, 2015). Improving HOTS itself 
cannot be sudden. Various interested parties 
including parents can apply various lessons to 
their children at home so they can have high 
HOTS too.  
In green consumerism-based 
environmental learning like this, we recommend 
using various existing innovations to improve 
HOTS. The development of questions carried 
out in order to indirectly incorporate green 
consumerism concepts into learning. This is 
important because green consumerism learning 
in schools is still low (Chander & 
Muthukrishnan, 2015; Kaiser & Wilson, 2004; 
Markaki, 2014). This makes the developed 
assessment very useful for environmental 
learning. The critique of this assessment is 
related to the technicality of making questions 
that are still inserted images in assessment. 
Overall the questions used are good for use in 
class. 
 
CONCLUSION AND SUGGESTION 
Based on the results of the study, it can 
be concluded that HOTS assessment based on 
GC is developed valid and reliable so that it can 
be used in learning. The measurement results of 
HOTS students in green consumerism-based 
environmental learning also showed that the 
average HOTS of students was still low. Advice 
that can be given is that further research should 
carry out development to improve the ability of 
students HOTS by developing teaching 
materials, worksheets, or learning media. 
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